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Current Results and Planck Expectations

May 2000
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Foregrounds and the CMB Have Different Spectra
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Planck Mission Overview

Third generafion space CMB mission
Launch 2007 (was 2004) with FIRST
Main objective: image over the whole sky the femperature anisotropies of the
CMB, with PWHM Qs small as 5 ond s‘g%ﬁis‘w et resolution elemeant of &-
Lo Lissajous orbit

Spin axis pointed af Sun, 1 rpm spin

- Opfical axis =perpendicular 1o spin axis
Single, confinuous, observing mods

Two instruments

- Low Frequency Instfrument (30-100 GHz)

b6 charnels of HEMT amplifiers cocled to J0K
oy the Mo sorpticn Codlsr

- High Freguency Instrument (100-857 GHz)

A48 channes of bolormeters cooled 1o 00K by
three coclers: sorption + 4K He JT + ‘MMH&
o E R

et i ] Shsnok Nheiee Ovonvinesd Cenferation Bosdino Fowiow, DO00 July 3500



Planck Mission Parameters

Launch: 2007
Optical System: 1.5 m off-axis Gregorian providing 5-25 beams

Low Frequency Instrument:

20 K InP HEMT amplifier based pseudo-correlation receivers

Frequency (GHz)

Fractional BW

# Channels

Sys Noise (K)

Sensitivity (,,K/s)
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High Frequency Instrument

0.3 K Bolometers

Channel central frequency (y/) Ghz 100 | 143 | 217 | 353 | 545 857
Beam FWHM (aremin) 9.2 7.1 5 5 5 5
umber of Unpolariseddetectors 5 6 6 / 6
Number of polarised detectors / 7 8 / 8 0
AT/T Channel NEDT (Intensity) (WK/KHZ"* [ 131 | 11.2 | 12.7 | 50.8 / 24000
AT/T Channel NEDT (U and Q) KKz 7 21.3 | 294 I 508 /
AT/T Sensitivity (Intensity) (nK/K) 2.0 2.2 35 14 / 6600
AT/T Sensitivity (U and Q) Polarised (nK/K) / 4.2 8.1 / 140 /




First / Planck Payload Review

23 May, 2000
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LFI 100 GHz Block Diagram - Baseline

reference load

Cryo amps

DC
sky magic phe.xse magic detector
simulator tee coupler switches  (ee diodes

0,180 deg

cold front end warm back end




JPL Prototype Demonstrator
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SPRPL

TRW 4-Stage CPW 80-115 GHz Amplifig]

* Design by S. Weinreb
« 80-115 GHz >17 dB gain
* NF~ 3-4 dB at room temp
» Record low noise at cryo temps:
»< 45 K from 85-105 GHz
-»< 40 Kfrom 96-104 GHz o
- 30 Knoise at 100 GHz =
* Yield:105 chips per wafer =
* Ultra-low power operation
«20dBgainat1.4 mW -
«15dBgainat0.54mw -~ | |
- Excellent Gain and Phase  ©., |
match (5 deg typ)




ISP, MMIC Module Repeatability
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Improved Amplifier Performance

106LN1PQ (G-12, N75, -015 )10/04/00

105LN1PQ (G-9,N65, -011)11/2/00
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Optically Coupled Receiver Low Bias Operation

-

Planck low bias, 3.4 mW) 10/13/00
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Low Bias Operation
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TRW Integrated FEM with New Chips
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TRW Integrated FEM with New Chips




TRW Integrated FEM
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Results

MMICs Provide excellent gain and phase match in the two legs
Large amount of available gain can cause problems:

Oscillations
Gain compression (Non-linear effects below -20dBm)

Cavity modes are a concern, but are manageable

Ultra-low power operation results in minimal degradation






